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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2^**** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

1. How to be approach to which high-density lipoprotein (HDL) cholesterol is made to increase in Homo 
sapiens who shows blood serum HDL of low level, and include process which prescribes for the patient 
constituent which contains immunogenicity epitope and carrier of cholesterol ester transition protein 
(CETP) in this Homo sapiens. 

2. Approach according to claim 1 said immunogenicity epitope is CETP refined substantially. 

3. Approach according to claim 1 said immunogenicity epitope is peptide. 

4. Approach according to claim 1 said immunogenicity epitope contains B cell epitope. 

5. Said Peptide is H-Cys-Asp-Ala-Gly-Ser-Val-Arg-Thr-Asn- Ala-Pro- Asp-OH (Array Number 2).; 
H-Cys-Asp-Ser-Gly-Arg-Val-Arg-Thr-Asp-Ala-Pro-Asp-OH(array number 1); and H-His-Leu-Leu-Val- 
Asp-Phe-Leu-Gln-Ser-Leu-Ser-OH (array number 3) 

since - the approach according to claim 3 chosen from the becoming group. 

6. Approach according to claim 1 chosen from group which said carrier becomes from KLH, ovalbumin, 
diphtheria toxoid, and tetanus toxoid. 

7. Approach according to claim 1 by which said constituent is prescribed for the patient with adjuvant. 

8. Approach according to claim 1 by which said administration is repeated. 

9. How to be approach of decreasing danger of atherosclerosis in Homo sapiens who shows blood serum 
high-density lipoprotein (HDL) of low level, and include process which prescribes for the patient 
constituent which contains immunogenicity epitope and carrier of cholesterol ester transition protein 
(CETP) in this Homo sapiens. 

10. The approach according to claim 9 said immunogenicity epitope is CETP refined substantially. 

1 1 . The approach according to claim 9 said immunogenicity epitope is a peptide. 

12. The approach according to claim 9 said immunogenicity epitope contains a B cell epitope. 

13. Said Peptide is H-Cys-Asp-Ala-Gly-Ser-Val-Arg-Thi'-Asn-Ala-Pro-Asp-OH (Array Number 2).; 
H-Cys-Asp-Ser-Gly-Arg-Val-Arg-Thr-Asp-Ala-Pro-Asp-OH(array number 1); and H-His-Leu-Leu-Val- 
Asp-Phe-Leu-Gln-Ser-Leu-Ser-OH (array number 3) 

since - the approach according to claim 1 1 chosen from the becoming group. 

14. The approach according to claim 9 chosen from the group which said carrier becomes from KLH, an 
ovalbumin, diphtheria toxoid, and tetanus toxoid. 

15. The approach according to claim 9 by which said constituent is prescribed for the patient with an 
adjuvant. 

16. The approach according to claim 9 by which said administration is repeated. 

17. The approach according to claim 9 said atherosclerosis is atherosclerosis cardiopathy. 
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peptide") of CETP or CETP which has the epitope which can stimulate such a response. A peptide may 
be combination-ized by keyhole limpet hemocyanin (KLH) or carrier like an ovalbumin in order to 
increase immunogenicity (conjugated). An adjuvant may also be prescribed for the patient. 
In the one embodiment, the fragmentation of CEPT used in order to cause an antibody response is the 
die length of about 10 to 20 amino acid, and has the array of a rabbit or Homo sapiens CETP, and a 
homologous array. 

Easy explanation of a drawing Draw in g 1 shows the anti-CETP peptide potency of an immunity term 
throughout about the animal by which immunity was carried out with either the toxoid combmation-ized 
peptide (continuous line), the isolation peptide (broken line) or the physiological saline (dotted line). An 
error bar shows standard deviation. 

Drawing 2 shows the CETP activity of an immunity term throughout about the animal by which 
immunity was carried out with either the toxoid combination-ized peptide (continuous line), the 
isolation peptide (broken line) or the physiological saline (dotted line). An error bar shows standard 
deviation. . . 

Drawin g 3 shows CETP activity as a function of the time amount after givmg cholesterol foods to the 
animal which carried out immunity. Immunity of the animal was carried out with either the toxoid 
combination-ized peptide (continuous line) or the isolation peptide (broken line). An error bar shows 

standard deviation. . . 

Drawin g 4 shows HDL cholesterol level as a function of the time amount after giving cholesterol toods 
to the animal which carried out immunity. About an animal, it is a toxoid combination-ized peptide 
(continuous line). 

Or immunity was carried out with either of the isolation peptides (broken line). An error bar shows 

standard deviation. . . 

Drawing 5 shows LDL cholesterol level as a function of the time amount after giving cholesterol toods 
to the animal which carried out immunity. About an animal, it is a toxoid combination-ized peptide 
(continuous line). 

Or immunity was carried out with either of the isolation peptides (broken line). An error bar shows 
standard deviation. . . 

Drawing 6 shows LDL / HDL cholesterol ratio as a function of the time amount after giving cholesterol 
foods to the animal which carried out immunity. About an animal, it is a toxoid combination-ized 
peptide (continuous line). 

Or immunity was carried out with either of the isolation peptides (broken line). An error bar shows 
standard deviation. . . 

Detailed description This invention offers the approach of using the own immune system of the body m 
order to reduce CETP level, and thereby, it increases useful HDL cholesterol level. This invention 
provides a detail with the effective method of raising HDL in a blood serum more among blood. Since 
HDL level is increased, by using the own immune system of the body, this invention avoids the problem 
relevant to repeat administration of drugs which has the side effect which is not desirable. 
According to this invention, a suitable individual is medicated with a CETP peptide in a format which 
induces an anti-CETP immune response. A CETP peptide may be chosen so that it may have the epitope 
which can stimulate an antibody or a humoral response. Or a CETP peptide can stimulate a cellularity 
response or other immune responses. A CETP peptide may be chosen so that it may have a B cell 
epitope and the array can stimulate production of the antibody which recognizes the epitope specifically 
and is combined. Or the CETP peptide which stimulates a T cell or a more general immune response 

may be chosen. rrmr i i i • u 

Especially the individual with the danger which the low blood serum level of HDL cholesterol is shown, 
or shows is suitable for such a therapy. Blood serum HDL level may be measured using the well-known 
approach in the field concerned (for example, refer to Warnick and G.RJ.Lipid.Res. which are used as 
reference into this description, and 19:65 (1978).). It is thought that blood serums HDL fewer than about 
30 to 35 mg/dl are low. Especially the analyte that shows the blood serum HDL level which is less than 
this level is suitable for the treatment of this invention. 
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The protein or the peptide which should be prescribed for the patient may be the whole CETP protein or 
a part as long as the protein or peptide has a B cell and/or a T cell epitope. It is meant that a CETP 
PepW' includes bom the CETP amino acid sequence of an overall length and its fragmentation so that 
I may be used in this description. A peptide corresponds to a mammals CETP array, or may have the 
array which is homologous. A peptide may differ from a natural array to some extent, as long as the 
antibody which checks CETP activity can be guided. . 
Although CETP is protein of 55 kD based on the amino acid sequence, it has the molecular weight ot 
T^ ^of^^D by qualification after a translation. The Homo sapiens CETP mRNA array is 
IvaSable at Genbank (deposition number M30185). The rabbit CETP mRNA array is available at 
Genbank (deposition number M27486). A Genbank array is a MacVector software program (I. B.M), in 
order to acquire Homo sapiens and the perfect amino acid sequence of Rabbit CETP. 
It translated using New Haven and Connecticut. r-T7TT> ™a 

Stait may be recognized as a "self-" antigen, and a carrier increases those immunogemcity CETP and 
its peptide derivative may be used. Such a carrier is common knowledge in the field concerned for 
example such a compound includes keyhole limpet hemocyanin (KLH), an ovalbumin, diphtheria 
tox3 (Walco BioProducts), and tetanus toxoid (Connaught). A CETP peptide may be combmatton-ized 
wS such a carrier by the well-known approach in the field concerned. Current Protocols m Molecular 
Biology, Ausebell, Brent, Kingston, Moore, Seidman, and Smith It reaches. Refer to Strull editing 
(1987) or a manufacturer's directions for use. This is used as reference into this description The 
mrnunogenicity of a peptide may also increase by administration of an adjuvant Various adjuvants are 
™° 3dge aM available. Refer to the volume (1988) Antibodies:A Laboratiry Manual, 
Harlow, and on Lane. This is used as reference into this description. nfa rvTV 
It may act as the monitor of extent of the anti-CETP response guided by administration of a CETP 
peptide using various assays. For example, immunoassay of a contention format (competitive format) 
may be carried out using an anti-CETP antibody or anti-CETP antiserum^ Or it may act as me monitor of 
me activity level of CETP of an analyte individual for example, using 3H-cholesterol oleate transition 
Zsay. rlausuncion, MA. et al., Biochem J., 270:441-449 (1990). Reduction of CETP activity is the 
direct index of an anti-CETP response. 

It does not mean that the following examples illustrate and limit this invention 
Example 1 Administration of CETP peptide immunogenThe peptide corresponding t oft e part of 
Homo sapiens, a rabbit and a rabbit / Homo sapiens CETP was prepared according to the standard 
peptide synthesis protocol. : which prepared the following peptide arrays - H-Cys-Asp-Ser-Gly-Arg- 
Val-Arg-Thr-Asp-Ala-Pro-Asp-OH (array number 1) 

H-Cys-Asp-Ala-Gly-Ser-Val-Arg-Tbr-Asn-Ala-Pro-Asp-OH (array number 2) 
H-His-Leu-Leu-Val-Asp-Phe-Leu-Gln-Ser-Leu-Ser-OH (array number 3). 

The 1 st peptide (array number 1) is obtained from Smith used as ^f^^^^S^L 
Barakat, Med.Sci.Res., and the Homo sapiens CETP peptide array (131 -142 residue which does not 
contain transit peptide) from 21 :91 1-912 (1993). The 2nd peptide (array number 2) is a corresponding 
rabbit array, and only 3 amino acid differs from Homo sapiens. 

The peptide (array number 3) is an epitope which is common to both Homo sapiens and a rabbit, and 
is recognized by the anti-CETP monoclonal antibody which is counteraction. 
Tall AR J Lipids Res., 34:1255-1257 (1993). . 
The'peptide was combination-ized to the ovalbumin by the approach of above-mentioned Current 
Protocols in Molecular Bioligy. The intramuscular injection of the 100-microgram ovalbumin 
combLation-ized Homo sapiens peptide (array number 1) and CPA in PBS was carried I out to ^two in 
New Zealand SHIROUSAGI (about four-month age) of four animals, and they were injected with 
etulvalent Homo sapiens / rabbit peptide (array number 3) at two animals. The booster was carried out 
Eotoe animals with the same peptide in Freunds incomplete adjuvant (IF A) at intervals of one 

Example 2 Immunity in toxoid combination-ized CETP Immunity of the three groups (3 per group) of 
the New Zealand rabbit of Metz was carried out with either the toxoid combmation-ized peptide, the 
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isolation peptide or the physiological saline. Immunity was once prescribed for the patient every seven 
weeks about a total of 4 times of immunity throughout [ immunity term ]. The back of each animal was 
medicated with each immunity by ten places and intradermal injection. Each immunogen was emulsified 
to IF A and the emulsion of lOOmicroper animal g or 1ml was given to each part of each animal for every 
immunity. 

The peptide used for a toxoid combination-ized peptide and an isolation peptide is :H-His-Leu-Leu-Val- 
Asp-Phe-Leu-Gln-Ser-Leu-Ser~OH (array number 3) which was the same. 

. The peptide of a toxoid combination-ized peptide was combination-ized with either diphtheria toxoid 
or tetanus toxoid. The animal of a toxoid combination-ized peptide group was medicated with both 
toxoid combination-ized peptides. The diphtheria toxoid combination-ized peptide and the tetanus 
toxoid combination-ized peptide were prescribed for the patient for alternative immunity, in order to 
avoid carrier induction immunosuppression (for example, refer to Gaur, A. and Int.Immunol. which are 
used as reference into this description, and 2:151 (1990)). 

A usual diet was given to all animals before the period of immunity, during a period, and after eight 
weeks. The animal of a toxoid combination-ized peptide and an isolation peptide group was changed, 
and the diet which contains cholesterol 1% was made to ** and remember it after [ of the last 
immunity ] eight weeks (remined on). Food and water were made to take in freely during an experiment 
except 14 hours before a blood sampling of all animals. 

The anti-CETP peptide potency was measured by ELISA assay. The peptide combination-ized by KLH 
was simply covered on the microtiter plate, it incubated with the blood serum which diluted the plate, 
and the united antibody was detected by the goat-alpha-USAGI HRP antibody. It was shown as a 
counterpart (reciprocal) of the dilution which gives 50% of the maximum response by the anti-CETP 
peptide potency. 

The significant anti-CETP peptide potency (103 is exceeded) was produced in the toxoid combmation- 
ized peptide group of an immunity term throughout. On the contrary, the animal of an isolation peptide 
group and a physiological saline group did not produce a significant anti-CETP peptide potency. The 
CETP peptide potency from which throughout [ immunity term ] was obtained is summarized to 
drawing 1 . 

CETP activity was measured until it ended the experiment before the first immunity (blood collecting 
forward period). CETP activity was measured by isolating HDL of the Homo sapiens blood serum 
origin, and the 3H-cholesterol oleate which carried out the indicator using a well-known approach (for 
example, refer to Lasuncion, M. A. and Biochem. J. which are used as reference into this description, and 
270:441 (1990)). 3 H-HDL (3000 cpm) was incubated at 37 degrees C for 1 hour with 2.5microl sample 
blood serum in the total capacity 1 of 50micro of VLDL and 50 mM Tris, 150 mM NaCl, and 2 mM 
EDTA (pH 7.4). It stopped using the Homo sapiens blood serum of 450microl, and the reaction was 
settled by the tungstophosphoric acid and MgC12. Counting of supernatant liquid and the re-suspended 
precipitation was carried out with the scintillation counter, and the result was shown as a ratio of the 
CETP activity which is the percent of the 3H-cholesterol ester which was standardized to average 
percent transition of a physiological saline group, and to which it transferred. 

A significant reduction of CETP activity was found out about the animal of a toxoid combination-ized 
group. 

The CETP activity of an immunity term throughout is summarized to drawing^ . 
The purification antibody of the animal origin of a toxoid combination-ized peptide group checked 
CETP activity to 42%. When compared, the purification antibody of the animal origin of a physiological 
saline group checked CETP activity only less than 2%. Monoclonal antibody TP-2 by which reacting 
with CETP is known checked CETP activity to 52% (for example, refer to Whitlock, M.E., 
J.Clin.Invest., and 84:129 (1989)). Therefore, the antibody to CETP produced by the animal of a toxoid 
combination-ized peptide group brings about reduction of the CETP activity produced in the group. The 
antibody was refined from the blood serum using the well-known HPLC high capacity protein A 
column-chromatography method. 

Total cholesterol, HDL cholesterol, LDL cholesterol, and triglyceride level were measured through the 
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blood collecting forward period, period-of-immunity, and immunity back. LDL cholesterol was 
evaluated according to Friedwald and a Ley and Fredrickson equation (refer to Friedwald, W.T. and Clin 
Chem. which are used as reference into this description, and 18:499 (1972)). 

While giving a usual diet to during a blood collecting forward period and an animal, the significant 
difference was not detected in the cholesterol or triglyceride level in a group. The total cholesterol, the 
HDL cholesterol, LDL cholesterol, and triglyceride level in the period of these are summarized to a table 







m 


HDL 


LDL 








3 Uatu — )u . 


—» > . -7 if. in w_ || . 






(mj^dL)* 




(m*/dL)* 




0 (Jgifiiitt) 


52.8 ft 8.0 


22.9 ± 2.1 


213 SS 6.0 


1 (0~6j§> 


53.9 ft 8.6 


28.1 & 33 


17.6 ft 7.6 




2 (7-14®) 


54 J ± 5.0 


30.9*2.7 


16.2*2.9 




3 (I5-213S) 


40.9 ft 6.6 


25.3 ± 4J2 


7.7 ± 3.0 




4 (22-28M) 


40.5 ± 3.5 


25.4 A 3.4 


7.9 ft 1.0 




o mmm 


46.2 ft 0.9 


20.2 ft 1.9 


16.3 * 4.1 


1 (0-65H> 


46.3 ± 0.5 


25.3 ± 1.7 


13.3 ft 2.8 




2 (7~14il) 


53.7 ft 6.4 


29.3 ft i A 


12,6 ft 63 




3 (15-215H) 


39.7 ft 3.7 


24.6 at 13 


6.5 ft 53 




4 (22-2851) 


38.5 ft 3.5 


23.8 ft 1.4 


6.3 ft 4.4 




0 (ggjftLffl) 


57.8 2: 28.0 


23.7 ft 113 


24.1 ft 13.8 


1 (0-65S) 


56.9 ± 15.8 


30.9 ft 113 


18.1 ± 7.7 




2 (7-I4ii) 


44.0 ft 15.0 


26.7 * 8.6 


10.3 ft 4.5 




3(1 5-21 M) 


44.0 ft 123 


27.0 ft 8 J 


10.4 ft 2.5 




4 (22-28M) 


48.0 ± 10.4 


28.0 ± 63 


125 ft 4.6 



43.0 ft 33 
35.9 ft 0.8 
413 ft 2.6 

39.4 ft 1.1 
36.2 ft 4.1 

48.5 ft 93 
38.9 ft 93 
49.2 ft 10.O 
433 ft 16.6 
423 ft 15.0 

503 ft 14.9 
46.2 a: 43 
34.9 ft 9.6 
33.2 ft Ll.l 
38.0 ft 9.9 



* Each value shows the average ** standard deviation to six blood collecting (blood collecting forward 
period) or seven blood collecting about a consecutiveness period. 

When an animal was switched to cholesterol foods 1%, total cholesterol, LDL cholesterol, and CETP 
activity increased intentionally in both animals of a toxoid combination-ized peptide group and an 
isolation peptide group as compared with the animal of general diet. The total cholesterol of the back 
before cholesterol foods, HDL cholesterol, LDL cholesterol, the total triglyceride, a HDL-triglyceride, 
CETP activity, and an anti-CETP peptide potency are summarized to a table 2. 
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The CETP activity about the animal of cholesterol foods was intentionally low about the toxoid 
combination-ized peptide group as compared with the animal of an isolation peptide group. Such CETP 
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activity of an animal is summarized to drawin g 3 as a function of the time amount of cholesterol foods. 
The HDL cholesterol level about the animal of cholesterol foods was intentionally high about the toxoid 
combination-ized peptide group as compared with the isolation peptide group. Such HDL cholesterol 
level of an animal is summarized to d rawing 4 as a function of the time amount of cholesterol foods. 
The LDL cholesterol level about the animal of cholesterol foods did not have a significant difference 
about a toxoid combination-ized peptide group as compared with the isolation peptide group. Such LDL 
cholesterol level of an animal is summarized to drawing 5 as a function of the time amount of 
cholesterol foods. 

LDL / HDL cholesterol level ratio about the animal of cholesterol foods were intentionally high about 
the isolation peptide group as compared with the toxoid combination-ized peptide group. As a function 
of the time amount of cholesterol foods, LDL / HDL cholesterol level ratio of such an animal are 
summarized to drawing 5 . 

The animal which carried out immunity of this result with the toxoid combination-ized peptide shows 
that HDL cholesterol level is gone up in the animal which took in cholesterol foods. 
Low HDL cholesterol level relates to buildup of the danger of atherosclerosis regardless of LDL 
cholesterol level. Therefore, the immunity over CETP can decrease the danger of atherosclerosis by 
going up HDL cholesterol level. 

Although this invention referred to the desirable embodiment and has been indicated in this description, 
it should be understood that various alterations may be carried out without deviating from the pneuma of 
this invention. Therefore, this invention is limited by only the following claims. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of" this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 # **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 

[Drawing 11 
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FIG. 1 



[Drawing 2^ 
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FIG. 2 
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FIG. 4 



[Drawing 5] 
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FIG. 6 



[Translation done.] 
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